B, and the summation runs over all energetically allowed states~ .
• Pis ].
uniquely defined in this manher to project onto all open channels (corresponding to the states of the system A + B at infinite separation). Q is thus uniquely defined to project onto all closed channels 2 •
The definitions of P and Q for rearrangement collisions in a timeindependent theory has presented somewhat of a problem in the past ten years. This problem results from the fact that the basis set in one arrangement is not orthogonal to the basis set in another arrangement 3 • A P for rearrangement collisions was first derived by Mittleman 4 and modified by Coz 5 . The complexity of this derivation led Chen and. Mittleman 6 to derive simpler expressions for P which, however, did not account in general for possible recoil of the target. Starting with the procedure of Reference 6, Chen 7 was able to derive explicit expressions for P for general three-body rearrangement collisions, which allowed for recoil of the target. 
•p N where P is defined by Equation (I.l), and N is the number of arrangements.
a.
S is defined as S = 1 -~· the total wave fUnction is generalized in a
fashion similar to the Faddeev formulation of the three-body problem9 as • . .
R -+ oo where it assumes the form r ;)
due to the vanishing of the overlap kernel between'states of different arrangements. In this region P is identical to Equation (I.l) defining P for inelastic collisions, ahd is thus uniquely defined.
III. THE INVERSE KERNEL
A. Special Case. Using harmonic oscillator vibrational wave ~nctions ~or AB and BC, we ~ind the kernel ~or our special case, with total angular momentum J, to be 1 3
where y is the angle between the R 1 and R 2 vectors, and r 1 and r 2 are the vibrational coordinates o~ BC and AB with ~orce constants~ and~- •.
• Table I , we need retain only a few terms in the series expressions for K .. due to their rapid convergence. The kernel falls into the shaded area J.J beneath the horizontal line at unity in the Figure. As a. and f3 are decreased, the Gaussian wave functions for the internal vibrational states of the two arrangements broaden, so that the amount of overlap between them increases. In Table II we see for the system of masses H + H 2 -+ H 2 + H that when the value of a. goes from .130 to .129, cl(n) no longer decreases as n increases. c2(n) and c3 (n) decrease as a, and~ decrease, which we expect from the form of 6 and when we perform the integrations over coordinates and momenta by stationary phase, we find Ki/R 1 ,R 2 ) to be a local operator. This means that in the classical limit the contribution to exchange occurs only when -16-
IV. DISCUSSION
We have shown how one can construct the inverse kernel, and thus P, for the special case of the rearrangement collision of an atom with a diatomic molecule A + BC ~ AB + c, restricting ourselves to the ground vibrational and rotational states of BC and AB but allowing the total angular momentum to be arbitrary. We were able to do this by considering the general form of P in Equation (II.l7). The construction of the inverse kernel is very difficult except for special cases, such as the one we considered. Our construction was made particularly easy by the use· of Gaussian wave functions for the vibrational states of BC and AB.
Although the form of P in Equation (II.l7) is the most general that we know of for molecular rearrangements, it is by no means unique. P is unique only in the asymptotic channels, and as long as P is correct . )
The projector onto open channels can then be written as
where the summation runs over all energetically accessible states. One must use caution, however, in choosing P in this manner. For example, in a coupled channel calculation on the equation
where ~ is the total wave fUnction, the above choice of P is most likely 
r------------------LEGALNOTICE--------------------~

